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1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international 
application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for 
communication to all the elected Offices. 

3t Where required by any of the elected Offices, the International Bureau will prepare an English translation of 
: ithe.report (but not <3f anyiB^^ to those. Offices;Vw.^^:^^^^^ x^^v^- ; . 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from, the priority date (or later in some Offices) 
(Article 39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB>301). 

Where a translation of the iriternational application must be furnished to an elected Office, that translation 
must contain a translation of any annexes to the international preliminary examination report. It is the 
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume tl of the 
PCT Applicant's Guide, 

The applicant's attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step 
and industrial applicability described in Article 33(2) to (4) merely serve the purposes of international 
preliminary examination and that "any Contracting State may apply additional or different criteria for the 
purposes of deciding whether, in that State, the claimed inventions is patentable or not" (see also Article 
27(5)), Such additional criteria may relate, for example, to exemptions from patentability, requirements for 
enabling disclosure, clarity and support for the claims. 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70, 1 7)): 

Description, Pages 

1 -27 as originally filed 

Claims, Numbers 

1-31 filed with telefax on 02.06.2004 

Drawings, Sheets 

1i6-6/B as originally filed 

2. With regard to the lang|uage, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the. language of ai translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the internatibnal application (under R 

□ the language of a translation furnished for the purposes of internatidnal iprejiminary examination . (under ; 
^ fiule 55.2 andA)r 55.3). • . ' ' : ' 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was'carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
In the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 
H claims Nos. 5,6,7,9-11,13,15-31 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does . 
not require an international preliminary examination (specify): 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that.no meaningful opinion 
. could be formed.,. V ■ , ■ ^ 

••H :no international search report has been established for the said claims Nos. 5,6i7,9r.1 1 ,1 3;1:5-3:1:.: \ ..: : 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/ 
or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative , 
Instructions: 

□ the written form has not been furnished or does not conriply with the Standard. 

□ the computer readable form has not been furnished or does not comply with the Standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-4,8,12,14 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-4,8,12.14 



Industrial applicability (lA) 



Yes: 
No: 



Claims 
Claims 



1-4,8,12,14 



2, Citations and explanations 



see separate sheet 
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Re Item I 

Basis of the report 

The amended claims 1-31 sent by fax on 2 June 2004 replace the claims 1-32 as 
originally filed. New claim 1 is based on the originally filed claims 1 and 2. The originally 
filed claims 3 to 32 are renumbered to the new claims 2 to 31 , with the claim references 
adapted accordingly. 

Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

No opinion with regard to novelty, inventive step and industrial applicability is 
established for the claims 5, 6, 7, 9-1 1,13, 15-31, because in the international search 
phase 

claims 15 and 29-31 have not been searched due to lack of clarity. 
• lack of unity was identified. Since no required additional search fees were timely 
paid by the applicant, the International Search Report, and with it the International 
Preliminary Examination, is restricted to the invention first mentioned in the claims 
which is covered by the claims 1-4, 8, 12, 14. 

Consequently, this International Preliminary Examination Report (IPER) exclusively i : 
•/;ipfe.rs ^p the claims 1-4^^ . V %■ ^ - . • 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1 . Observations/remarks 

1 .1 Despite the reference of claim 2 to claim 1 , claim 2 is not a dependent claim in the 
sense of Rule 6.4(a) PCT but a concealed independent claim, because it does not 
include all the features of claim 1 for the following reasons: 

The feature "the second switching signal shall remain in one state throughout the 
period", is exchanged in favour of the feature "the second switching signal shall 
have a single pulse of a second determined width within the period to create a 
voltage pulse at the output of either +Vs or -Vs". 

1 .2 The expression " the resulting voltage at the output" implies that this feature has 
already been defined before, which however is not the case. For further 
examination it is assumed that "resulting voltage" defines a voltage pulse at the 
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output of the switching circuit. 

1.3 In order to continue preliminary examination, the expression in claim 2, I. 22-23, 
"pulse widths below the minimum pulse width" is interpreted as "pulse widths of 
the resulting voltage at the output below the minimum pulse width". 

1 .4 In claims 2, 3, 4 the phrases "comprising the step of" are interpreted as " further 
comprising a step of" in order to introduce additional and consequently not yet 
defined features in the respective claim. 

2- Prior art 

Reference is made to the following documents: 

D1: WO 00/74222A (HITACHI) 7 December 2000 (2000-1 2-07) 

D2: EP-A-0 760 552 (SGS-THOMSON) 5 March 1 997 (1 997-03-05) 

3. Independent claim 1 

The document D1 is regarded as being the closest prior art to the subject-matter of 
claim 1 , Using as far as possible the wording of claim 1 , document D1 discloses the 
following (references in the parenthesis refer to document D1): 

A method of generating pulsed first and second switching signals (Fig.: 15, 16:-the. 
pulsed first and second switching signals are represented by:the signals PWM and 
DIR) for switching first and second switches (Fig. 15: transistor Q2 can be regarded as 
first switch; transistor Q3 can be regarded as second switch) of a switching circuit (Fig. 
15) further comprising an output (Fig. 15: the output consists of the junctures Pout and 
Nout) and that receives a DC signal of voltage +Vs (Fig. 15: DC voltage VCC), wherein 
switching between various combinations of on and off states of the first and second 
switches (Fig. 16: curves in A and B indicate various combinations of on- and off-states 
of the switches, resulting from the various combinations of high H- and low L -states of 
the first and second switching signals DIR and PWM and lead to the voltages VCC or 0 
at the junctures Pout and Nout) produces a voltage at the output with pulses at levels of 
+Vs, OV and -Vs (Fig. 15, 16 A, B: The difference between the voltages of Pout and 
Nout can be assumed to be the "voltage at the output". With this assumption. Fig. 16 A 
and B immediately show that three voltage differences, and therefore three voltage 
levels for the voltage at the output can be obtained: VCC - 0 = +VCC, VCC - VCC = 0, 0 
-VCC- -VCC); 

the method comprising the steps of: 

(a) receiving a voltage demand signal indicative of a desired voltage to be supplied at 
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the output in a period (Fig. 16: a period can be regarded as time difference of two 
leading edges of the corresponding two consecutive pulses of the switching signal 
PWM);and 

(b) generating the first and second switching signals (Fig. 15, 16: the first and second 
switching signals are represented by the signals PWM and DIR) according to a 
first rule that the first switching signal (Fig. 15, 16: PWM signal) shall have a single 
pulse of a first determined width within the period (Fig. 16 A, B: As the first 
switching signal defines the period as time difference between two leading edges 
of the corresponding two consecutive pulses of the switching signal PWM, only a 
single pulse of the first switching signal must be within this period) and, subject to 
a second rule that the pulse width of the resulting voltage at the output must not 
fall below a minimum pulse width, that the second switching signal shall remain in 
one state throughout the period (in Fig. 1 6 A and B, the DIR signal remains 
constant throughout at least three periods each); the first determined width (Fig. 
15: pulse width of the PWM signal) being such that the combination of the first 
and second switching signals when applied to the first and second switches 
respectively produce an average voltage at the output for the period (Fig. 15 and 
16 A, B disclose that the voltage at the output between the junctures Pout and 
Nout can assume either the values -hVCC and 0, or -VCC and 0 within a period. 
. Gonsequentiyi each period shows an average voltage which is either between 0 , > . 
. and +VCC: or between -VCC andiO) being substantially equal to;the desired: ^Vr- v 
^..v • voltage.-, jr? ^- '. ■ ^7-- - . . r. • ^-r: l:?.;-;-:/, . 

The subject-matter of claim 1 differs from that of D1 , Fig. 15 and 16 A, B, in that claim 1 
additionally defines 

• a control method with a voltage demand signal indicative of a desired voltage to 
be supplied at the output in a period with the aim to produce an average voltage, at 
the output for the period being substantially equal to the desired voltage. 

• that the pulse width of the resulting voltage at the output must not fall below a 
minimum pulse width. 

The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 

D1 , Fig. 4, discloses a control scheme for the current at the output of the switching 
circuit embodiment specified in Fig. 1 and teaches how to establish a feedback loop, a 
reference voltage Vref, i.e. voltage demand signal, and an apparatus monitoring the 
output current comprising the devices RS and OPS in order to control the current Iq 
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between Pout and Nout, and therefore its average value. A control of the average 
current at the output, however, is tantamount to the control of the average voltage at 
the output, because the average current is proportional to the average voltage. 
Additionally, a voltage control seems to be already disclosed in Fig. 5. For these 
reasons and the fact that feedback voltage control schemes for switching circuits are 
standard design procedures, the person skilled in the art seems to be able to establish 
the average voltage control defined in claim 1 without executing an inventive step. 

The problem to be solved by the present invention may therefore be regarded as how 
establish a control method for the switching circuit that warrants linearity of the control 
for all output voltages. 

The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PGT) for the following reasons: 

From document D1 , no hint is visible, whereupon the pulse widths of the voltage pulses 
at the output of the switching circuit must not fall below a minimum value. Rather, D1 , 
abstract, teaches that the current, and consequently also the voltage across the load, 
can be reduced to zero :by eliminating the differences in phase and pulse width duty v / 
between the input switching signals. Inlcontrast to the definitions of claim 1,. this imeans 
iv : \. . that there? is hojlovver limit for the pulse-^width of the voltage at the output^i • 

In D2, the embodiment of a control method for a switching circuit, represented by Fig. 2, 
does not allow for duty cycles of the driving signal, and therefore for the duty cycle of 
the output voltage, being lower than a minimum value, in order to keep up linearity of 
the regulation. However, this embodiment is different to that of the application, because 
it uses only one pulsed switching signal for driving the switching circuit instead of two 
pulsed switching signals, necessary for driving the switching circuit defined by the 
application. In a further embodiment of D2, represented by Figs. 3, 4A, 4B, which is 
closer to the application, because it applies two pulsed switching signals, no restrictions 
concerning a minimum pulse width are expressed any more, neither for the pulsed 
switching signals, nor for the voltage pulses at the output, while at the same time 
linearity of the control is warranted (cf. D2, col. 3, I. 17-23, in conjunction with col. 5, I. 
25, to col. 7, I. 35). 

The remaining documents cited in the International Search Report do not pick up the 
problem to be solved by the application at all. 
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4. Independent claim 2 

As stated under paragraph 1.1, claim 2 is an independent claim, because it does not 
include the all the features of claim 1 it is referring to. Therefore, claim 2 can generated 
by repeating claim 1 and substituting the expression "that the second switching signal 
shall remain in one state throughout the period" by the expression "that the second 
switching signal shall have a single pulse of a second determined width within the 
period to create a voltage pulse at the output of either +Vs or -Vs". 

The document D2 is regarded as being the closest prior art to the subject-matter of 
claim 1 . Using as far as possible the wording of claim 2, document D2 discloses the 
following (references in the parenthesis refer to document D2): 

, A method of generating pulsed first and second switching signals (abstract; Fig. 1,3, 
4A, 4B: square wave signals at control inputs C1 and C2) for switching first and second 
switches (Fig. 1 : transistor T2 can be regarded as first switch; transistor T3 can be 
regarded as second switch) of a switching circuit (Fig. .1) further comprising an output 
(Fig. 1 , 3; abstract: the output can be regarded as comprising the nodes 01 and 02) 
and that receives a DC signal of voltage 4-Vs (Fig. 1 , 3: DC voltage VDD), wherein 
switching between various combinations of on and off states.(abstract; Fig. 4A, 
vr- .-^ ^ 4B; col. 3, k 17-23; col. 5, k 25, to col. 7, I. 35: square waves^ithi variable duty ■cycle at : 
; qontroli inputs CI and C2 J^ad to various combinations of on and off states)? of; th^ first ;?^vi 
and second switches produces a voltage at the output with pulses at levels of >frVfS,cDV:> 
and -Vs (Fig. 3, 4A, 4B; col. 5, I. 25, to col. 7, I. 35: The voltage at the output can be 
regarded as voltage difference between the individual voltages of the nodes 01 and 
02. Fig. 4A shows that the individual voltages at the nodes 01 and 02 are identical in 
time, which means that the voltage difference, i.e. the voltage at the output, is zero. 
Since the current directly corresponds to the voltage, it is zero too. Fig. 48 shows y 
voltages at the nodes 01 and 02, which differ from each other, because the switching 
signal CI has a duty cycle >50% and the second switching signal C2 has a duty cycle 
<50%. Consequently, the difference between these voltages, i.e. the voltage at the 
output, is not zero, but has voltage pulses at the output with levels +VDD or 0. 
Correspondingly, a duty cycle of <50% for the first switching signal CI and a duty cycle 
>50% for the second switching signal C2 leads to voltage pulses at the output with 
levels -VDD or 0.); 

the method comprising the steps of: " 

(a) receiving a voltage demand signal indicative of a desired voltage to be supplied at 
the output in a period (Fig. 48: For the definition of the period that square wave is 
significant, which has a duty cycle > 50 %. Taking that square wave into account, 
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the period can be interpreted as the time range starting at that point of time, where 
the leading edge of a pulse of that square wave is located and ending at that point 
of time, where the leading edge of the consecutive pulse of that square wave is 
located.); and 

(b) generating the first and second switching signals (abstract; Fig. 1 , 3, 4A, 4B: 

square wave signals at control inputs C1 and C2) according to a first rule that the 
first switching signal (Fig. 1 , 3: square wave signal C1) shall have a single pulse of 
a first determined width within the period (Fig. 4B: with the "period" as interpreted 
in (a) it is always warranted that only a single pulse of the first switching signal and . 
a single pulse of the second switching signal is within the period) and, subject to a 
second rule that the pulse width of the resulting voltage at the output must not fall 
below a minimum pulse width, that the second switching signal shall have a single 
pulse of a second determined width within the period (Fig. 4B: with the "period" as 
interpreted in (a) it is always warranted that only a single pulse of the first 
switching signal and a single pulse of the second switching signal is within the 
period) to create a voltage pulse at the output of either +Vs or -Vs (Fig. 3, 48; col. 
3, I. 9-23; col. 7, I: 6-35: The voltage at the output can be regarded as the voltage 
difference between the individual voltages of the nodes 01 and 02. In the case of 
Fig. 48, where the duty cycle of the switching signal CI is bigger than the duty? v 
J {vcyele of the switching signal :C2, the voltage at the output h^s^only positive pulsesv -; 
vw iV^ Ofa jGonsequentlyi in theicasey where the duty cycle of the switching:signaLG1^is•^^ i^Lk;3^^ 
I t • r ■ xsmaller tha the duty cycle of the switching signal G2, the.: voltage, at the outptity -.c 
has only negative pulses.); the first determined width being such that the* 
combination of the first and second switching signals when applied to the first and 
second switches respectively, produce an average voltage at the output for the . . 
period being substantially equal to the desired voltage. 

The subject-matter of claim 2 differs from the subject-matter of D2 in that it defines 

• a voltage demand signal indicative of a desired voltage to be supplied at the 
output in the period instead of a desired reference current indicative of a desired 
current to be supplied at the output (see D2, col. 4, I. 48, to col. 5, 1. 5). 

• that the average voltage at the output for the period being substantially equal to 
the desired voltage instead of an average current at the output for the period 
being substantially equal to the desired average current (see D2, col. 6, I. 48, to 
col. 5, I. 5). 

• that the pulse width of the resulting voltage at the output must not fall below a 
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minimum pulse width. 

The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 

D2, col. 6, I. 4-6, in conjunction with col. 4, I. 48, to col. 5, I. 5, Fig. 3 and claim 6, 
discloses a control scheme regulating the average value of the current at the output 
01-02 of the switching circuit with the help of a reference voltage Vl corresponding to 
the desired average current. 

D2 concerns the regulation of the average current with respect to a desired average 
current. However, it should be clear for the person skilled in the art without executing an 
inventive step that the average current at the output is direct proportional to the average 
voltage at the output. Furthermore, establishing the average voltage regulation mode 
instead of the average current regulation mode and vice versa, seems to be a matter of 
choice between a number of well known and non inventive possibilities. 

The resulting problem to be solved by the present invention may therefore be regarded 
as how to establish a control method for the switching circuit that warrants linearity of 
the- control for all output: voltages.. . -7v, • r .:-\-\mA]\jii;^'-< 

i : The solution to this problem proposed -in claim^l r r u; r;/ 

^ r-: ;^^Qnsidered;;^as involving an inventiveAStep';(Article 33(3) PGT^:Mrthe^same: reasons ias =rv 
given in paragraph 3. 

5. Dependent claims 

Claims 3, 4, 8, 12, 14 are dependent on the independent claims and as such also meet 
the requirements of the PCT with respect to novelty and inventive step. 

6. Industrial applicability 

The industrial applicability in the sense of Art. 33(4) PCT is given for the claims 1-4, 8, 
12,14. 
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